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(54) Navigation apparatus 

(57) A navigation apparatus is provided. From a 
base station, a communication section (7) receives var- 
ious kinds of information to help a user take a train or a 
bus heading for the right destination. A route selection 
section (6) searches for a least cost route from a starting 
location to a destination location based on instruction 
information from an input section (2), current position 
information from a position detection section (4), and 
map data stored in a map data storage section (3). A 



guidance section (8) generates a map image of the 
neighborhood of the current location based on route in- 
formation from the route selection section (6) , the cur- 
rent position information, and the map data, thereby pro- 
viding route guidance toward the destination location, 
and cautions the user if the user arrives at the wrong 
boarding point. An output section (5) outputs route guid- 
ance including the map image generated by the guid- 
ance section (8) and a caution. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a navigation 
apparatus, and more particularly to a navigation appa- 
ratus which provides route guidance by presenting var- 
ious kinds of Information when a user is about to take a 
ride on a train, a bus, or the like. 

Description of the Background Art 

[0002] A conventional navigation apparatus operates 
by receiving a starting location and a destination loca- 
tion inputted by a user who carries the apparatus, 
searches for possible routes from the starting location 
to the destination location in advance, and provides 
route guidance to the user. Therefore, when a current 
position of the user has deviated a certain distance from 
a route which was determined through the search, the 
user becomes aware of the deviation from the route 
guidance. 

[0003] When a user is heading for a desired destina- 
tion by using trains, buses, etc., which are operated 
along a predetermined route, the user will typically se- 
lect a train station or a bus stop (at which the user in- 
tends to go onboard) as a transitional point. Therefore, 
once the user deviates a certain distance from the train 
station or bus stop which has been selected as a tran- 
sitional point, the user will become aware that the user 
has deviated from the route guidance. 
[0004] However, conventional navigation aoparatus- 
es do not provide any special kind of route guidance at 
train stations or bus stops. As a result, even if a user 
erroneously takes a train, a bus, etc., which heads for 
the wrong destination, the user will only know the devi- 
ation from the suggested route based on the regular 
type of route guidance. 

[0005] That Is, a conventional navigation apparatus 
does not provide an advance alarm to a user who Is go- 
ing to take a transportation vehicle, e.g ., a train or a bus, 
which is heading for the wrong scheduled destination, 
although It is capable of later Informing the user that he 
or she has taken the wrong ride. 
[0006] Moreover, other than the usual route guidance, 
a conventional navigation apparatus does not provide 
various kinds of information which can help a user take 
a transportation vehicle that transports the user to the 
right destination or are otherwise helpful. 

SUMMARY OF THE INVENTION 

[0007] Therefore, an object of ths present invention is 
to provide a navigation apparatus which is capable of 
alarming a user before the user takes a transportation 
vehicle that Is heading for an Incorrect destination, and 



presenting to the user various kinds of Information which 
can help a user take a transportation vehicle that trans- 
ports the user to the right destination or are otherwise 
helpful. 

5 [0008] The present Invention has the following fea- 
tures to attain the object above. 
[0009] A first aspect of the present invention is direct- 
ed to a navigation apparatus for, when a path utilizing a 
ride on a transportation vehicle which is operated along 
10 a predetermined service route Is designated for a trip 
between a starting location and a destination location, 
providing route guidance toward the destination location 
to enable a ride on the transportation vehicle, wherein 
the navigation apparatus comprises: an Input section to 
19 which an instruction from a user Is Inputted; a position 
detection section for detecting a current position; a map 
data storage section for previously storing map Informa- 
tion ; a route selection section for selecting a route to the 
destination location including the service route of the 
transportation vehicle on which the user is to take a ride, 
based on the instruction inputted via the input section, 
the current position detected by the position detection 
section, and the map information stored In the map data 
storage section; a route guidance section for generating 
route guidance information for the route guidance based 
on the route selected by the route selection section, the 
current position detected by the position detection sec- 
tion, and the map information stored In the map data 
storage section; a communication section for receiving 
communication Information transmitted from a base sta- 
tion which is disposed in association with a boarding 
point for the transportation vehicle, the communication 
information comprising information concerning the 
boarding point; a caution generation section for gener- 
ating caution Information based on which to provide a 
caution for the user when the boarding point Is deter- 
mined as incorrect during the route guidance by the 
route guidance section based on the Information con- 
cerning the boarding point received by the communica- 
tion section; and an output section for providing a cau- 
tion for the user based on the caution information Input- 
ted from the caution generation section. 
[0010] Thus, according to the first aspect, If a user 
heading for a destination location arrives at the wrong 
platform or bus terminal, the user is precautioned before 
taking a ride on a train or a bus heading for the wrong 
destination. 

[001 1] It might seem possible to determine the prop- 
erness of a boarding point by detecting a current posi- 
tion by GPS (Global Positioning System) . However, in 
the case where a boarding point for a transportation ve- 
hicle (e.g., a train station platform) is located under- 
ground or within a building structure, ft may be Impossi- 
ble to detect a current position by GPS. Moreover, it is 
often the case that a number of boarding points are lo- 
cated in close proximity, as in the case of the platforms 
of a train station. The GPS precision may not be high 
enough for a number of boarding points which are hud- 
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died In such close proximity to enable accura:e current 
position detection, so that It may be Impossible to accu- 
rately determine the boarding point at which the user is 
situated. In contrast, according to the first aspect of the 
present Invention, the propemess of a boarding point Is 
determined based on Information concerning the board- 
ing point received by the communication section As a 
result, the aforementioned problem associated with 
GPS-based technique Is eliminated, and It becomes 
possible to make an accurate properness determination 
for a boarding point. 

[0012] According to a second aspect of the present 
invention based on the first aspect, the communication 
information comprises position Information concerning 
the boarding point, and, when the boarding point Is de- 
termined as Incorrect, the route selection section selects 
a new route including a route to a correct boarding point 
from the Incorrect boarding point as a starting location, 
based on the instruction inputted from the input section, 
the map information stored In the map data storage sec- 
tion, and the position information received by the com- 
munication section; the route guidance section gener- 
ates new route guidance Information based on the new 
route selected by the route selection section, the map 
information stored in the map data storage section, and 
the position information received by the communication 
section; and the output section provides the caution, and 
provides route guidance based on the route guidance 
Information newly generated by the route guidance sec- 
tion. 

[0013] Thus, according to the second aspect, the nav- 
igation apparatus receives position Information from a 
base station. Therefore, it is possible to obtain current 
position information even In the case where a GPS- 
based acquisition of position information might be diffi- 
cult. Once the current position Information is obtained, 
the navigation apparatus can perform route selection. 
Thus, the navigation apparatus can precaution a user 
before taking a ride on a train or a bus heading for the 
wrong destination, and present to the user various kinds 
of communication Information which can help the user 
take a train or a bus heading for the right destination or 
are otherwise helpful. 

[0014] According to a third aspect of the present in- 
vention based on the first aspect, the communication In- 
formation comprises position Information concerning 
the boarding point, and the route guidance section re- 
fers to the position Information received by the commu- 
nication section, and determines the boarding point as 
incorrect if the position information indicates deviation 
from the selected route. 

[0015] Thus, according to the third aspect, the route 
guidance section can accurately determine whether the 
user has deviated from the route by referring to the ac- 
curate position information of a base station contained 
in the communication information which is received by 
the communication section. As a result, it becomes pos- 
sible to easily determine whether a boarding point is cor- 



rect or not based on the degree of deviation from the 
route. 

[0016] According to a fourth aspect of the present in- 
vention based on the first aspect, the communication In- 
s formation comprises Identification Information of the 
boarding point, and the route guidance section deter- 
mines the boarding point as incorrect if the boarding 
point Indicated by the Identification information received 
by the communication section is not a boarding point on 
10 the selected route. 

[0017] Thus, according to the fourth aspect, even If 
the position detection section cannot obtain current po- 
sition information, or if the accuracy of the obtained cur- 
rent position Information Is not high enough, it Is still pos- 
ts slble to accurately determine whether a boarding point 
Is correct or not by utilizing the accurate position infor- 
mation of the base station contained in the communica- 
tion Information. 

[0018] According to a fifth aspect of the present inven- 
tion based on the first aspect, the communication infor- 
mation comprises information concerning a service 
route of a transportation vehicle pulling Into and out of 
the boarding point, and the route guidance section de- 
termines the boarding point as Incorrect If the service 
route indicated by the information concerning the serv- 
ice route received by the communication section devi- 
ates from the selected route. 

[0019] Thus, according to the fifth aspect, the proper- 
ness of a boarding point Is determined by referring to, 
for example, information as to which scheduled direction 
the trains pulling into and out of a given platform are 
associated with. As a result, even If the navigation ap- 
paratus falls to obtain the current position Information to 
be detected by the position detection section or the po- 
sition Information contained in the communication infor- 
mation, or if the accuracy of the obtained Information Is 
not high enough, it is still possible to accurately deter- 
mine whether a boarding point Is correct or not. 
[0020] According to a sixth aspect of the present In- 
vention based on the first aspect, the communication In- 
formation comprises information concerning the trans- 
portation vehicle, and, If the boarding point is deter- 
mined as incorrect, the output section provides the cau- 
tion, and outputs the information concerning the trans- 
portation vehicle received by the communication sec- 
tion. 

[0021] Thus, according to the sixth aspect, In the case 
where the transportation vehicle is a train, for example, 
various kinds of communication information which can 
help the user take a train or a bus heading for the right 
destination location, e.g., the scheduled destination, 
type (classifications such as express, local, etc.), time 
of departure and/or arrival, delay/accident Information, 
of a next Incoming train, or are otherwise helpful, can 
be presented to the user. 

[0022] ' According to a seventh aspect of the present 
Invention based on the first aspect, the communication 
Information comprises Identification information of the 
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boarding point, and, If the boarding point Is determined 
as incorrect, the output section provides the caution, 
and outputs the identification Information of the boarding 
point received by the communication section. 
[0023] Thus, according to the seventh aspect, In the 
case where the transportation vehicle is a train, for ex- 
ample, information concerning a place at which to ride 
on a train (e.g. , a platform) can be presented to the user, 
e.g., which platform is associated with which service 
line, and/or which scheduled direction the trains pulling 
Into and out of a given platform are associated with. 
[0024] According to an eighth aspect of the present 
invention based on the first aspect, the communication 
Information comprises Information concerning time of 
departure and/or arrival of the transportation vehicle, 
and the route guidance section comprises a remaining 
time calculation section for calculating, if the boarding 
point is determined as incorrect, remaining time till a de- 
parture time of the transportation vehicle on which the 
user is to take a ride, based on the information concern- 
ing time of departure and/or arrival received by the com- 
munication section, and, if the boarding point Is deter- 
mined as Incorrect, the output section provides the cau- 
tion, and outputs the remaining time calculated by the 
remaining time calculation section. 
[0025] Thus, according to the eighth aspect, the re- 
maining time till a departure time of the transportation 
vehicle on which the user is to take a ride, as well as 
Improperness of a boarding point, can be presented to 
the user. 

[0026] According to a ninth aspect of the present in- 
vention based on the first aspect, the communication In- 
formation comprises position information corresponding 
to a height of a level on which the base station is located 
within a structure; and the map Information comprises 
map data corresponding to the height of the level. 
[0027] Thus, according to the ninth aspact, in a struc- 
ture (e.g., a train station) having multiple floors or levels, 
the displayed maps corresponding to different levels 
can be switched depending on the received position in- 
formation. As a result, accurate and comprehensible 
route guidance can be presented to a user who moves 
between different levels. 

[0026] According to a tenth aspect of the present in- 
vention based on the first aspect, the output section em- 
ploys at least one of a sound and a vibration to present 
to the userthe caution Information Inputted from thecau- 
tlon generation section. 

[0029] Thus, according to the tenth aspect, by gener- 
ating an alarm sound (by means of an internal loud- 
speaker or the like) or activating a vibrator, the user can 
be reminded of the improperness of a boarding point 
even when the user is not paying particular attention to 
the route guidance. 

[0030] An eleventh aspect of the present invention is 
directed to a navigation system comprising: a ravigation 
apparatus for, when a path utilizing a ride on a transpor- 
tation vehicle which is operated along a predetermined 



service route Is designated for a trip between a starting 
location and a destination location, providing route guid- 
ance toward the destination location to enable a ride on 
the transportation vehicle; and a base station which is 
s disposed In association with a boarding point for the 
transportation vehicle, wherein the base station trans- 
mits communication information comprising information 
concerning the boarding point to the navigation appara- 
tus, wherein the navigation apparatus comprises: an In- 
10 put section to which an Instruction from a user is Input- 
ted; a position detection section for detecting a current 
position; a map data storage section for previously stor- 
ing map information; a route selection section for select- 
ing a route to the destination location including the serv- 
es ice route of the transportation vehicle on which the user 
is to take a ride, based on the Instruction Inputted via 
the Input section, the current position detected by the 
position detection section, and the map Information 
stored in the map data storage section; a route guidance 
20 section for generating route guidance information forthe 
route guidance based on the route selected by the route 
selection section, the current position detected by the 
position detection section, and the map Information 
stored In the map data storage section; a communlca- 
25 tion section for receiving the communication information 
transmitted from the base station; a caution generation 
section for generating caution information based on 
which to provide a caution for the user when the board- 
ing point is determined as incorrect during the route 
30 guidance by the route guidance section based on the 
information concerning the boarding point received by 
the communication section; and an output section for 
providing a caution for the user based on the caution 
Information Inputted from the caution generation sec- 
35 tion. 

[0031] According to a twelfth aspect of the present In- 
vention based on the eleventh aspect, the navigation 
system comprises a plurality of said base stations dis- 
posed in association with different boarding points, 
40 wherein coverage areas of the plurality of base stations 
do not overlap one another. 

[0032] Thus, according to the twelfth aspect, the nav- 
igation apparatus can more accurately make the prop- 
erness determination for a boarding point because it 
45 does not receive radiowaves from base stations which 
are disposed in association with different boarding 
points. 

[0033] A thirteenth aspect of the present Invention Is 
directed to a navigation method for, when a path utilizing 

so a ride on a transportation vehicle which is operated 
along a predetermined service route Is designated for a 
trip between a starting location and a destination loca- 
tion, providing route guidance toward the destination lo- 
cation to enable a ride on the transportation vehicle, 

55 wherein the navigation method comprises: an input step 
of inputting an instruction from a user; a position detec- 
tion step of detecting a current position; a route selection 
step of selecting a route to the destination location In- 
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eluding the service route of the transportation vehicle on 
which the user is to take a ride, based on the instruction 
inputted by the input step, the current position detected 
by the position detection step, and previously-provided 
map Information; a route guidance step of generating 
route guidance Information for the route guidance based 
on the route selected by the route selection step, the 
current position detected by the position detection step, 
and the map Information; a communication step of re- 
ceiving communication Information transmitted from a 
base station which Is disposed In association with a 
boarding point for the transportation vehicle, the com- 
munication information comprising information concern- 
ing the boarding point; a caution generation step of gen- 
erating caution Information based on which to provide a 
caution for the user when the boarding point Is deter- 
mined as Incorrect during the route guidance by the 
route guidance step based on the Information concern- 
ing the boarding point received by the communication 
step; and an output step of providing a caution for the 
user based on the caution Information generated by the 
caution generation step. 

[0034] According to a fourteenth aspect of the present 
invention based on the thirteenth aspect, the communi- 
cation information comprises position information con- 
cerning the boarding point, and, when the boarding point 
is determined as Incorrect, the route selection step se- 
lects a new route Including a route to a conect boarding 
point from the incorrect boarding point as a starting lo- 
cation, based on the Instruction Inputted by the input 
step, the map information, and the position information 
received by the communication step; the route guidance 
step generates new route guidance Information based 
on the new route selected by the route selection step, 
the map Information, and the position Information re- 
ceived by the communication step; and the output step 
provides the caution, and provides route guidance 
based on the route guidance Information newly gener- 
ated by the route guidance step. 
[0035] According to a fifteenth aspect of the present 
Invention based on the thirteenth aspect, the communi- 
cation information comprises position Information con- 
cerning the boarding point, and the route guidance step 
refers to the position information received by the com- 
munication step, and determines the boarding point as 
Incorrect if the position Information Indicates deviation 
from the selected route. 

[0036] According to a sixteenth aspect of the present 
invention based on the thirteenth aspect, the communi- 
cation information comprises identification information 
of the boarding point, and the route guidance step de- 
termines the boarding point as Incorrect if the boarding 
point Indicated by the identification information received 
by the communication step is not a boarding point on 
the selected route. 

[0037] According to a seventeenth aspect of the 
present Invention based on the thirteenth aspect, the 
communication information comprises Information con- 



cerning a service route of a transportation vehicle pulling 
Into and out of the boarding point, and the route guid- 
ance step determines the boarding point as incorrect if 
the service route Indicated by the information concern- 
5 Ing the service route received by the communication 
step deviates from the selected route. 
[0038] According to an eighteenth aspect of the 
present Invention based on the thirteenth aspect, the 
output step employs at least one of a sound and a vl- 
"> bration to present to the user the caution Information 
generated by the caution generation step. 
[0039] A nineteenth aspect of the present Invention Is 
directed to a computer readable recording medium hav- 
ing recorded thereon a program for causing a navigation 
T5 apparatus to execute a process for, when a path utilizing 
a hde on a transportation vehicle which Is operated 
along a predetermined service route is designated for a 
trip between a starting location and a destination loca- 
tion, providing route guidance toward the destination lo- 
cation to enable a ride on the transportation vehicle, 
wherein the process comprises: an input step of Input- 
ting an instruction from a user; a position detection step 
of detecting a current position; a route selection step of 
selecting a route to the destination location Including the 
service route of the transportation vehicle on which the 
user is to take a ride, based on the instruction Inputted 
by the Input step, the current position detected by the 
position detection step, and previously-provided map In- 
formation; a route guidance step of generating route 
guidance information for the route guidance based on 
the route selected by the route selection step, the cur- 
rent position detected by the position detection step, and 
the map information; a communication step of receiving 
communication Information transmitted from a base sta- 
tion which is disposed In association with a boarding 
point for the transportation vehicle, the communication 
information comprising information concerning the 
boarding point; a caution generation step of generating 
caution information based on which to provide a caution 
for the user when the boarding point is determined as 
incorrect during the route guidance by the route guid- 
ance step based on the Information concerning the 
boarding point received by the communication step; and 
an output step of providing a caution for the user based 
on the caution information generated by the caution 
generation step. 

[0040] A twentieth aspect of the present Invention is 
directed to a program for causing a navigation appara- 
tus to execute a process for, when a path utilizing a ride 
on a transportation vehicle which is operated along a 
predetermined service route Is designated for a trip be- 
tween a starting location and a destination location, pro- 
viding route guidance toward the destination location to 
enable a ride on the transportation vehicle, wherein the 
process comprises: an input step of inputting an instruc- 
tion from a user; a position detection step of detecting 
a current position; a route selection step of selecting a 
route to the destination location including the service 
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route of the transportation vehicle on which the user Is 
to take a ride, based on the instruction inputted by the 
input step, the current position detected by the position 
detection step, and previously-provided map Informa- 
tion; a route guidance step of generating route guidance 
Information for the route guidance based on the route 
selected by the route selection step, the current position 
detected by the position detection step, and the map In- 
formation; a communication step of receiving communi- 
cation Information transmitted from a base station which 
is disposed In association with a boarding point for the 
transportation vehicle, the communication information 
comprising information concerning the boarding point; 
acautlon generation step of generating caution informa- 
tion based on which to provide a caution for the user 
when the boarding point Is determined as Inccrrect dur- 
ing the route guidance by the route guidance step based 
on the Information concerning the boarding point re- 
ceived by the communication step; and an output step 
of providing a caution for the user based on the caution 
information generated by the caution generation step. 
[0041] These and other objects, features, aspects 
and advantages of the present Invention will become 
more apparent from the following detailed description of 
the present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0042] 

FIG. 1 is a block diagram illustrating the structure 
of a navigation apparatus according to an embodi- 
ment of the present invention; 
FIG. 2 Is a block diagram Illustrating a ravlgation 
apparatus according to an embodiment of the 
present invention as implemented in a standard 
computer system; 

FIG. 3 is a flowchart Illustrating a basic flow of 
processing performed by a navigation apparatus 
according to an embodiment of the present inven- 
tion; 

FIG. 4 is a schematic plan view illustrating platforms 
of a train station, where base stations are installed 
on the respective platforms; and 
FIG. 5 Is a schematic perspective view Illustrating 
floors and platforms of a train station having a multi- 
level structure, where base stations are Installed on 
the respective platforms. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0043] FIG. 1 Is a block diagram illustrating the struc- 
ture of a navigation apparatus according to an embodi- 
ment of the present invention. As shown in FIG. 1, the 
present navigation apparatus comprises an Input sec- 
tion 2, a map data storage section 3, an output section 



5, a position detection section 4, a route selection sec- 
tion 6, a communication section 7, and a guidance sec- 
tion B. 

[0044] The Input section 2 may be composed of a re- 

5 mote control, a touch sensor, a keyboard, and/or a 
mouse, etc., which is controlled by a user. By operating 
the input section 2, a user can select from various func- 
tions of the navigation system (process change, map 
switching, level change) or set a point. Instruction infor- 

10 mation which Is outputted from the input section 2 Is in- 
putted to the route selection section 6. 
[0045] The communication section 7 receives various 
kinds of information, including position information 
which is transmitted from a base station which is In- 

13 stalled In a train station or on a platform thereof, etc. 
Typically, the communication section 7 communicates 
with a base station via communication lines employed 
for mobile phones or PHS (Personal Handyphone Sys- 
tem). Various kinds of information which have been re- 

20 ceived are inputted to the guidance section 8. The loca- 
tlonal arrangement of base stations and the like will be 
described later. 

[0046] The position detection section 4, which may be 
composed of a GPS (Global Positioning System) de- 
25 vice, a radiowave beacon receiver, a velocity sensor, an 
angular velocity sensor, an absolute orientation sensor, 
and/or the like, detects a current position of a user. The 
position detection section 4 outputs current position in- 
formation concerning the current position of the user, 
30 which Is Inputted to the route selection section 6 and the 
guidance section 8. In the case where externally-provid- 
ed current position information concerning the current 
position of the user is received by the communication 
section 7, the position detection section 4 may be Inter- 
as nallzed In the communication section 7 as a function 
thereof. Furthermore, In the case where externally-pro- 
vided position information is received by the communi- 
cation section 7 and a current position Is calculated 
based on a radio field Intensity measurement, for exam- 
40 pie, the functionality of the position detection section 4 
may be realized In conjunction with the functionality of 
the communication section 7. 

[0047] The map data storage section 3 may be com- 
posed of an optical disk (such as a CD or a DVD), a hard 

45 disk, or a semiconductor memory card such as an SD 
(Secure Digital) card. Two-dimensional map data and/ 
or three-dimensional map data concerning general to- 
pography, Intersections, coordinates, topology, at- 
tributes, regulation information, and junctions concern- 

so jng roads and streets, platforms, bus terminals, etc. , are 
recorded In the map data storage section 3. The map 
data which is recorded in the map data storage section 
3 is read and utilized by the route selection section 6 
and the guidance section 8 as necessary. In the case 

55 where the aforementioned map data can be externally 
obtained via the communication section 7, the map data 
storage section 3 may be omitted, or alternatively func- 
tion as a temporary storage. 
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[0046] In accordance wtth instructions represented by 
the instruction information which Is Inputted via the input 
section 2, the route selection section 6 reads map data 
of a required area from the map data storage section 3. 
Based on the instruction Information (such as point In- 
formation) which Is Inputted from the Input sec-Jon 2 and 
the current position information concerning the current 
position of the user which Is Inputted from the position 
detection section 4 or the communication section 7, the 
route selection section 6 determines a starting location 
and a destination location, and searches for a least cost 
route from the starting location to the destination loca- 
tion. As a result, the route selection section 6 outputs 
route information, which is inputted to the guidance sec- 
tion 8. 

[0049] Based on the route Information which Is Input- 
ted from the route selection section 6, the position Infor- 
mation which is inputted from the position detection sec- 
tion 4 or the communication section 7, and the map data 
which is inputted from the map data storage section 3, 
the guidance section 8 generates a map Image of the 
neighborhood of the current location to provide route 
guidance toward the destination location. The route 
guidance Is Inputted to the output section 5. Such func- 
tionality of the guidance section 8 may be realized by 
an independent component, which may be termed a 
"route guidance section". Again, the route guidance sec- 
tion under this definition may be a component part of the 
guidance section 8. 

[0050] In addition, upon detecting a deviation of the 
current position from the supposed route, the guidance 
section 8 generates caution Information for cautioning 
the user, e.g., Information for Instructing the output sec- 
tion 5 to generate a buzzer sound or vibration as a form 
of cautioning. The caution information is also Inputted 
to the output section 5. Such functionality of the guid- 
ance section 8 may be realized by an independent com- 
ponent, which may be termed a "caution generation sec- 
tion". Again, the caution generation section under this 
definition may be a component part of the guidance sec- 
tion 8. 

[0051 ] The output section 5, which may include a dis- 
play device , such as a liquid crystal display or a CRT 
(Cathode Ray Tube) display, a loudspeaker, a vibrator, 
and/or the like, displays the route guidance Ircludlng a 
map Image generated by the guidance section 8. In ad- 
dition or In the alternative, the output section 5 may pro- 
vide the guidance in the form of sounds. Furthermore, 
based on the caution inf ormation from the guidance sec- 
tion 8, the output section 5 generates a buzzer sound 
or vibration, etc. , to provide cautions for the user as nec- 
essary. 

[0052] The navigation apparatus structure as de- 
scribed with reference to FIG. 1 above can oe Imple- 
mented by employing a standard computer system. FIG. 
2 is a block diagram illustrating the navigation apparatus 
shown In FIG. 1 as Implemented In a standard computer 
system. 



[0053] As shown in FIG. 2, the navigation apparatus 
comprises a CPU 1 08, a ROM 1 03, a RAM 1 01 , an input 
section 1 02, a position detection section 1 04, an output 
section 105, and a communication section 107, which 
5 are Interconnected via a common bus or an external 
bus. The RAM 101 and the ROM 103 may each com- 
prise a storage device which utilizes an external storage 
medium. 

[0054] The CPU 108 in the navigation apparatus 

10 shown In FIG. 2 operates based on programs which are 
stored In the RAM 101 and/or the ROM 103. Thus, the 
functionality of the route selection section 6 and the 
guidance section 8 shown in FIG. 1 are realized by cor- 
responding programs. As such, the navigation appara- 

t5 tus typically utilizes a storage medium for storing pro- 
grams for realizing such software control. Alternatively, 
the navigation apparatus may operate based on pro- 
grams which are transmitted via communication lines. 
[0055] Furthermore, the map data storage section 3 

20 shown In FIG. 1 Is typically embodied within the ROM 
103. Notwithstanding, the whole or part of the map data 
storage section 3 may be embodied within the RAM 1 01 . 
[0056] Alternatively, the navigation apparatus struc- 
ture shown In FIG. 1 may be Implemented In a mobile 

25 phone or PHS. In that case, some of the functions of the 
above-described component elements may be realized 
by a navigation server or the like which Is external to the 
apparatus. A navigation apparatus having such a struc- 
ture may exchange information with the server by 

30 means of the communication section 7 In order to pro- 
vide route guidance to a user. 

[0057] Next, the fundamental operation of the naviga- 
tion apparatus will be described with reference to FIG. 
3. FIG. 3 is a flowchart illustrating a basic flow of 

35 processing performed by a navigation apparatus ac- 
cording to an embodiment of the present invention. 
[0058] At step S10 shown in FIG. 3, the route selec- 
tion section 6 receives a destination location and a map 
area of interest as designated by the user via the input 

40 section 2 as well as a current position as detected by 
the position detection section 4 to perform a route 
search, and passes results of the route search to the 
guidance section 8. As an example, the following flow 
assumes that a path utilizing a ride on a transportation 

45 vehicle is Included within the route that has been ascer- 
tained as a result of the route search, so that the user 
is expected to take a train ride along the service route. 
[0059] At step S11 , the guidance section 8 reads map 
data from the map data storage section 3. The map data 

50 which is read at this step is data based on which a two- 
dimensional or three-dimensional map image is to be 
displayed. 

[0060] At step S1 2, the guidance section 8 generates 
a map based on the map data which was read at step 
55 11 , and displays the map along with route guidance on 
the output section 5. The scale of the displayed map 
may be set by the user or automatically set. For exam- 
ple, a relatively large map encompassing the vicinity of 
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a train station may be displayed until arriving at the train 
station , and once the user arrives at the train station, 
the map may be enlarged so as to be replaced by a more 
detailed map covering the platform arrangement at the 
train station and the like. 

[0061] Next, at step S13, the guidance section 8 de- 
termines whether or not the communication section 7 
has received event-related Interrupting Information (de- 
scribed later), if any event-related Interrupting Informa- 
tion has been received, the process proceeds to step 
S14. If not, the process jumps to step S17. 
[0062] As used herein, the "event-related imerruptlng 
informatlon ,, is defined as information which is transmit- 
ted from a base station, which may be provided on a 
platform at a train station or the like, to the ravlgatlon 
apparatus according to the present Invention. For ex- 
ample, the event-related interrupting Information may 
encompass various kinds of information which can help 
a user take a train that transports the user to the correct 
destination location, e.g., information concerning plat- 
forms, or are otherwise helpful. Examples of information 
which is otherwise helpful Include tourist-oriented infor- 
mation, e.g., where scenic cherry blossoms may be In 
bloom or snowing Information on sklflelds, and/or infor- 
mation on various leisure or entertainment events. 
[0063] Examples of information concerning platforms 
may encompass the specific service line to which a giv- 
en platform is assigned, and/or the scheduled direction 
associated with a train which pulls Into or out of a given 
platform. Furthermore, still Images or moving Images 
taken by a camera which is installed above a given plat- 
form showing Incoming or leaving trains may be Includ- 
ed. The Information concerning platforms may also en- 
compass train-related Information, e.g., the scheduled 
destination, type (classifications such as express, local, 
etc.), time of departure and/or arrival, delay/accident in- 
formation, of a next incoming train. 
[0064] Although trains are mentioned above, it will be 
appreciated that any type of transportation vehicles, e. 
g., buses, ferryboats, airplanes, which are operated 
along predetermined routes, Is applicable to the present 
Invention. For example, the event-related imerruptlng 
information may encompass information concerning 
bus terminals or bus-related information, instead of in- 
formation concerning platforms. Examples of bus-relat- 
ed Information may Include whether a given bus Is fully 
occupied or not, and/or whether the bus Is being caught 
In a traffic Jam or not. 

[0065] Furthermore, the information concerning plat- 
forms may encompass any position information con- 
cerning the positions of base stations and/or platforms, 
e.g., position coordinates of base stations ard/or plat- 
forms or identification codes (which are uniquely as- 
signed to base stations) used to calculate positions 
therefrom. 

[0066] Typically, such base stations are base stations 
for mobile phones or PHS. Thus, the base stations can 
relatively easily inform the navigation apparatus of their 



respective positions. 

[0067] The position information may be Information 
which is provided from a position registration center 
which manages the positions of respective mobile 

5 phones in response to Inquiries made by the navigation 
apparatus according to the present Invention, or ob- 
tained by applying predetermined calculations thereto, 
or may be precursory Information therefor. Alternatively, 
the position Information may be Information which is 

10 used for a than gu I atlon -based method which carries out 
position calculations based on the measurements of ra- 
dio field intensity levels from a plurality of base stations. 
[0068] Furthermore, two kinds of base stations may 
be utilized, which may be termed "Information-providing 
base stations" and "base stations for deriving position 
Information" . In such cases, only one Information-pro- 
viding base station may be Installed within a train station 
to transmit various aforementioned Information other 
than the position information therefrom. A information- 
20 providing base station may also be provided in each 
train to transmit various information concerning the train 
therefrom. 

[0069] On the other hand, base stations for deriving 
position Information may beprovlded on platforms orthe 
25 like to transmit only position information therefrom. As 
such base stations for deriving position information, any 
type of base stations which are capable of providing po- 
sition information to users may be used, e.g., base sta- 
tions for mobile phones or PHS, specially-designed po- 
30 sltlon markers, or radlowave beacons. 

[0070] In accordance with the aforementioned base 
station configuration, the event- related interrupting In- 
formation may either contain: only the position Informa- 
tion; or position Information plus various kinds of Infor- 
35 matlon otherthan the position Information. However, the 
present embodiment conveniently assumes that each 
base station transmits various kinds of information in- 
cluding position Information, so that the event-related 
Interrupting Information contains both position Informa- 
nt) tlon and the aforementioned various kinds of Informa- 
tion. 

[0071] Next, at step S14, the guidance section 8 reads 
the current position information inputted from the posi- 
tion detection section 4. However, in the case where 

is G PS-based position detection Is adopted, for example, 
ft may not be possible to obtain current position Infor- 
mation from the position detection section 4 In places 
outside the GPS radlowave coverage, e.g., under- 
ground areas or areas inside buildings. Even if current 

50 position information is successfully obtained, its accu- 
racy may no be high enough. However, as described 
above, the event-related Interrupting Information which 
is received by the communication section 7 contains po- 
sition information concerning base stations and/or plat- 

55 forms. Therefore, this position information may be read 
by the guidance section 8 as the current position infor- 
mation In the case where It is Impossible to obtain ac- 
curate-enough current position Information. Further- 
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more, the guidance section 8 may be arranged so that, 
whenever the position information contained in the 
event-related Interrupting information is received, the 
guidance section 8 reads this position Information as the 
current position information. 

[0072] Thereafter, the guidance section 8 causes the 
aforementioned various kinds of information concerning 
platforms and/or trains, contained in the eveit-related 
interrupting Information obtained from the communica- 
tion section 7, to be displayed on the output section 5. 
Instead of graphical representation, the guidance sec- 
tion 8 may present Information In the form of sounds. 
Moreover, information which has been subjected to pre- 
determined computations and/or interpretation may be 
presented, e.g., the number of minutes in which a given 
train Is expected to arrive, as may be calculated by com- 
paring the known time of departure and/or arrival 
against the current time. Furthermore, time table Infor- 
mation stored in a time table information storage section 
(not shown) may be utilized to provide guidance. Spe- 
cifically, the guidance section 8 may calculate a depar- 
ture time of a train which the user Is supposed to take, 
based on the timetable information and Information con- 
cerning the train to be taken by the user (assuming that 
the information concerning the train to be taken by the 
user Is known from a preselected route and Information 
concerning platforms). Then, based on the calculated 
departure time and the current time, the guidance sec- 
tion 8 may calculate the number of minutes in which the 
train of Interest is expected to arrive, and present that 
information. Note that the time table information may be 
received by the communication section 7 as part of the 
event-related Interrupting Information when a user en- 
ters the train station, or previously stored In a time table 
Information storage section (not shown). 
[0073] Next, at step S15, the guidance section 8 re- 
fers to the cu rrent position information obtained from the 
position detection section 4 or the communication sec- 
tion 7 to check whether the current position is substan- 
tially on the route of interest or not If the current position 
Is found to be substantially on the route of Interest, the 
process Jumps to step S1 7. If not, the process proceeds 
to step S16. 

[0074] The guidance section 8 may refer to the infor- 
mation contained in the event-related interrupting Infor- 
mation from the communication section 7, e.g., Informa- 
tion concerning the scheduled direction associated with 
a train which pulls Into or out of a given platform, to de- 
termine whether or not using a train associated with that 
platform is in consistency with the supposed route to the 
destination location. In other words, the guidance sec- 
tion 8 checks the service route of trains pulling Into and 
out of the platform, as Indicated by the Information con- 
tained In the event-related Interrupting Information re- 
ceived by the communication section 7, against the sup- 
posed route to the destination location. If the check re- 
sult Indicates that the service route of trains pulling Into 
and out of the platform Is not In consistency with the sup- 



posed route, it Is determined that the platform is incor- 
rect because It would be impossible to arrive at the des- 
tination location by using atrain associated with that par- 
ticular platform. Thus, the user's deviation from the sup- 
s posed route can be determined. 

[0075] The event-related Interrupting Information 
which is used for the determination as to whether a plat- 
form Is correct or not Is not limited to the position infor- 
mation of the platform and the service routes of trains 

10 pulling Into and out of the platform. Any other type of 
Information which contains platform-specific Information 
may be used for the determination as to whether a plat- 
form is correct or not. For example, the guidance section 
8 may refer to Identification Information of platforms, e. 
g M platform numbers (service line numbers) to deter- 
mine whether or not using a train associated with the 
platform is in consistency with the supposed route to the 
destination location. In this case, the guidance section 
8 will need a correspondence table which associates 

20 platform numbers with the Information concerning serv- 
ice routes of trains pulling Into and out of platforms. 
Thus, the guidance section 8 can refer to such a table 
to ascertain the service routes of trains pulling into and 
out of a particular platform, based on a platform number 

25 received by the communication section 7. By checking 
the ascertained service route against the supposed 
route to the destination location, the guidance section 8 
can determine whetherthat particular platform is correct 
or not. In this case, the table may be previously stored 

30 in the navigation apparatus, or obtained via the commu- 
nication section 7 which receives the. table from an ex- 
ternal source. 

[0076] As Information concerning service routes, po- 
sition Information of train stations at which trains make 

35 stops may be used. In other words, the determination 
as to whether a given platform Is correct or not may be 
made based on whether or not the positions of train sta- 
tions at which trains make stops are on the supposed 
route to the destination location. Alternatively, the guid- 

40 ance section 8 may make the determination as to wheth- 
er a given platform is correct or not based on information 
other than the service routes of trains, e.g., scheduled 
destinations of trains. In this case, a platform may be 
determined as incorrect if the direction from a current 

« position (or the position of a train station at which a user 
Is situated) to a scheduled destination of a train runs In 
the opposite direction of the destination location. 
[0077] Thus, In the case where the propemess of a 
platform is determined without relying on the current po- 

so sition, i.e., in the case where the determination is made 
based on Identification Information of platforms or infor- 
mation concerning service routes, the navigation appa- 
ratus does not need to detect a specific current position 
within a train station. Therefore, In this case, the navl- 

55 gation apparatus does not need to store any detailed 
map data of the inside of a train station to determine the 
propemess of a platform. 

[0078] Next, at step S1 6, the guidance section 8 gen- 
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erates caution information to let the user know of a de- 
viation from the supposed route, and outputs the gen- 
erated caution information to the output sectioi 5. In ac- 
cordance with the caution Information, the output sec- 
tion 5 displays a caution on a display screen. Preferably, 5 
the output section 8 causes an Internal loudspeaker to 
generate an alarm sound or activates a vibrator. Thus, 
the caution for a user can be given In a form which forces 
the user to recognize the deviation from the supposed 
route even when the user is not paying particular atten- to 
tlon to the route guidance. Furthermore, the guidance 
section 8 asks the route selection section 6 to again 
search for routes beginning from the current position or 
the position of the Incorrect current platforrr, and re- 
ceives new results of the route search Including a route t5 
to the correct platform. Thereafter, the process returns 
to step S11 to continue to provide route guldaice. Note 
that, through the newly-performed route search, the 
route selection section 6 may select only the routes from 
the current position (or the incorrect platform) to a cor- 20 
rect platform , or select any possible routes from the cur- 
rent position to the destination location all over again. 
[0079] Lastly, at step S1 7, the guidance section 8 de- 
termines whether or not to end the route guidance, 
based on whether the user has reached the destination 25 
location or not, for example, if the route guidance is to 
be ended, all the processing Is terminated. If the route 
guidance is not to be ended yet, the process -eturns to 
step S11 to continue to provide route guidance. 
[0080] Next, a specific manner in which the r avlgation 30 
apparatus according to the present invention may be 
used at a train station wili be described. FIG. 4 is a sche- 
matic plan view illustrating platforms of a train station, 
where base stations are installed on the respective plat- 
forms. As shown In FIG. 4, the train station Incudes first 35 
and second platforms 201 and 202. On each platform, 
first to fourth exits 211 , 221 , 212, and 222 which are in 
communication with one another via an under ylng floor 
(not shown), for example, and first and second base sta- 
tions 301 and 302 are provided. The first and second *o 
base stations 301 and 302 each comprise a directional 
antenna. In FIG. 4, effective coverage areas 401 and 
402 of radiowaves from the first and second base sta- 
tions 301 and 302, respectively, are indicated by dotted 
lines representing the directivity characteristics of the 45 
respective directional antennas. 
[0081 ] In the case where the base stations are base 
stations for mobile phones, the coverage areas 401 and 
402 may be designed so as to constitute smallest cell 
units known as microceils or picocells. As a result, sys- so 
terns employed for existing mobile phones can be uti- 
lized in connection with the present invention 
[0082] The coverage areas 401 and 402 do not need 
to be set so as to correspond to the directivity charac- 
teristics of the respective directional antennas. Instead, 55 
a plurality of base stations (e.g., position markers) may 
together create one coverage area. In that case, It Is stili 
preferable to set the coverage areas 401 and 402 so as 



not to overlap each other by, for example, adjusting the 
radio field Intensity of each base station. However, In 
installations where base stations corresponding to dif- 
ferent areas can somehow be identified, as Is the case 
with the base stations for CDMA mobile phones or PHS 
(under which cells are Intentionally arranged so as to 
create overlapping coverage areas), the coverage are- 
as 401 and 402 may overlap. The base stations are pref- 
erably disposed so that every boarding point Is encom- 
passed within a coverage area. 
[0083] For the sake of Illustration, it is assumed that 
trains heading In direction A will pull Into and out of the 
first platform 201 , and that trains heading in direction B 
will pull Into and out of the second platform 202 In FIG. 
4. It Is further assumed that a user, who wants to travel 
In direction A, erroneously comes through the fourth exit 
222 to reach the second platform 202. In this case, the 
navigation apparatus according to the present Invention 
will receive event-related interrupting information from 
the second base station 302. As seen from FIG. 4, since 
the coverage area 401 of the first base station 301 and 
the coverage area 402 of the second base station 302 
do not overlap each other, the navigation apparatus can 
surely determine the current position or the correspond- 
ing platform by referring to the received event-related 
interrupting Information. Again, In installations where 
base stations corresponding to different areas can 
somehow be Identified, the coverage areas may over- 
lap, as mentioned above. 

[0084] Next, the navigation apparatus determines 
that the current position is at the wrong platform, and 
therefore is not on the supposed route (step S15 de- 
scribed above). As described above, this determination 
by the navigation apparatus may be made based on the 
position Information contained In the event-related inter- 
rupting Information or the current position Information 
detected by the position detection section 4. Alternative- 
ly, the navigation apparatus may refer to Information 
concerning the second platform 202 contained in the 
event-related Interrupting information (e.g., the Informa- 
tion that trains heading In direction B will pull Into and 
out of the second platform 202) to determine that the 
information is not in consistency with the supposed 
route which involves taking a train in direction A, for ex- 
ample. 

[0085] Next, the navigation apparatus generates an 
alarm sound or vibration to inform the user of a deviation 
from the supposed route, and searches for a route from 
the current position, i.e., the fourth exit 222, to the first 
or second exit 211 or 221 on the first platform 201 (step 
S16 described above), thereby Introducing new route 
guidance. 

[0086] The example illustrated In FIG. 4 is directed to 
the case where generally two-dimensional route guid- 
ance is given on a plane which contains the first and 
second platforms 201 and 202. However, the route guid- 
ance Is not limited to such two-dimensional guidance, 
but may be provided in a three-dimensional fashion. 
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Hereinafter, such an example will be described with ref- 
erence to FIG. 5. 

[0087] FIG. 5 Is a schematic perspective view illustrat- 
ing floors and platforms of a train station having a multi- 
level structure, where base stations are Installed on the 5 
respective platforms. The train station shown in FIG. 5 
has three levels: a third floorcontaining first and second 
platforms 201 and 202; a second floor 501 ; and a first 
floorcontaining third and fourth platforms 203 and 204. 
Thus, the third floor in FIG. 5 corresponds to the one io 
floor shown In FIG. 4. Third and fourth base stations 303 
and 304 are provided on the first floor In a manner similar 
to FIG. 4. Afifth base station 305 is provided on the sec- 
ond floor 501, which contains no platforms. 
[0088] If the current position of the user is on the sec- 
ond platform 202, the navigation apparatus according 
to the present Invention receives event-related Interrupt- 
ing Information from the second base station 302, and 
displays a map of the third floor corresponding to the 
position Information, thereby providing route guidance. 20 
Typically, the position information would include a level 
number corresponding to the level shown In the map. 
However, the position Information Is not limited to the 
level number, but may be any Information which e.g., a 
Z coordinate or altitude, which enables identification of 25 
the height of the level. 

[0089] Next, If the user goes down to the second floor 
501 , the navigation apparatus receives event-related In- 
terrupting Information from the fifth base station 305, 
and displays a map of the second floor 501 correspond- so 
ing to the level number contained in the position infor- 
mation, thereby providing route guidance. A similar op- 
eration takes place if the user goes down to thefirst floor 
501. 

[0090] Thus, In a train station having multiple levels, ss 
the navigation apparatus can provide route guidance 
which is comprehensible to the user by switching the 
displayed map corresponding to the different levels In 
the train station. Alternatively, the navigation apparatus 
may provide route guidance by displaying a multi -level 40 
structure or three-dimensional map as shown In FIG. 5, 
Instead of switching between maps corresponding to the 
different levels in the train station. 
[0091] Although the above illustration of the naviga- 
tion apparatus according to the present embodiment is 43 
directed to the case where the navigation apparatus Is 
carried by a user who takes a train ride, the present in- 
vention is applicable to any transportation vehicle which 
transports a user. Alternatively, instead of being directly 
borne by a user, the navigation apparatus according to so 
the present invention may be mounted in an automobile 
and carried into another transportation vehicle (e.g., a 
ferryboat) together with the automobile. 
[0092] Furthermore, the navigation apparatus ac- 
cording to the present embodiment is not limked to ap- ss 
plications which contemplate only one kind of transpor- 
tation vehicle, but will similarly find use In applications 
where a plurality of kinds of transportation vehicles are 



available. For example, the present Invention is appli- 
cable to a place which Includes a plurality of bus stops, 
a train station where different train lines meet, a place 
which Includes a bus stop situated in front of a train sta- 
tion , or a place where both an airport and a train station 
are located for passenger transition, among other pos- 
sibilities. 

[0093] While the Invention has been described in de- 
tail, the foregoing description is In all aspects Illustrative 
and not restrictive. It Is understood that numerous other 
modifications and variations can be devised without de- 
parting from the scope of the Invention. 



Claims 

1. A navigation apparatus for, when a path utilizing a 
ride on a transportation vehicle which is operated 
along a predetermined service route is designated 
for atrip between a starting location and a destina- 
tion location, providing route guidance toward the 
destination location to enable a ride on the trans- 
portation vehicle, 

wherein the navigation apparatus comprises: 

an Input section (2) to which an Instruction from 
a user Is Inputted; 

a position detection section (4) for detecting a 
current position; 

a map data storage section (3) for previously 
storing map information; 
a route selection section (6) for selecting a 
route to the destination location Including the 
service route of the transportation vehicle on 
which the user is to take a ride, based on the 
Instruction Inputted via the input section, the 
current position detected by the position detec- 
tion section, and the map Information stored In 
the map data storage section; 
a route guidance section (8) for generating 
route guidance Information for the route guid- 
ance based on the route selected by the route 
selection section, the current position detected 
by the position detection section, and the map 
Information stored In the map datastorage sec- 
tion; 

a communication section (7) for receiving com- 
munication information transmitted from a base 
station which is disposed in association with a 
boarding point for the transportation vehicle, 
the communication information comprising in- 
formation concerning the boarding point; 
a caution generation section (8) for generating 
caution Information based on which to provide 
a caution for the user when the boarding point 
is determined as incorrect during the route 
guidance by the route guidance section based 
on the information concerning the boarding 



11 



21 



EP 1 258 &51 A2 



22 



point received by the communication section; 
and 

an output section (5) for providing a caution for 
the user based on the caution information in- 
putted from the caution generation section. 

2. The navigation apparatus according to claim 1, 
wherein the communication Information comprises 
position information concerning the boarclng point, 
and 

wherein, when the boarding point is deter- 
mined as incorrect, 

the route selection section selects a new route in- 
cluding a route to a correct boarding point from the 
Incorrect boarding point as a starting location, 
based on the Instruction Inputted from the nput sec- 
tion, the map information stored in the map data 
storage section, and the position Information re- 
ceived by the communication section; 
the route guidance section generates new route 
guidance information based on the new route se- 
lected by the route selection section, the map Infor- 
mation stored in the map data storage section, and 
the position Information received by the communi- 
cation section; and 

the output section provides the caution, and pro- 
vides route guidance based on the route guidance 
Information newly generated by the route guidance 
section. 

3. The navigation apparatus according to claim 1, 
wherein the communication Information comprises 
position information concerning the boarclng point, 
and 

wherein the route guidance section refers to 
the position Information received by the communi- 
cation section, and determines the boarding point 
as Incorrect If the position Information indicates de- 
viation from the selected route. 

4. The navigation apparatus according to claim 1, 
wherein the communication Information comprises 
identification information of the boarding point, and 

wherein the route guidance section deter- 
mines the boarding point as incorrect if the boarding 
point Indicated by the Identification Information re- 
ceived by the communication section Is not a board- 
ing point on the selected route. 

5. The navigation apparatus according to claim 1, 
wherein the communication information comprises 
information concerning a service route of a trans- 
portation vehicle pulling into and out of the boarding 
point, and 

wherein the route guidance section deter- 
mines the boarding point as incorrect if the service 
route Indicated by the Information concerning the 
service route received by the communication sec- 



tion deviates from the selected route. 

6. The navigation apparatus according to claim 1, 
wherein the communication Information comprises 

5 Information concerning the transportation vehicle, 
and 

wherein, if the boarding point is determined 
as Incorrect, the output section provides the cau- 
tion, and outputs the information concerning the 
10 transportation vehicle received by the communica- 
tion section. 

7. The navigation apparatus according to claim 1, 
wherein the communication Information comprises 

19 identification information of the boarding point, and 

wherein, If the boarding point Is determined 
as Incorrect, the output section provides the cau- 
tion, and outputs the Identification Information of the 
boarding point received by the communication sec- 

20 tlon. 

8. The navigation apparatus according to claim 1, 
wherein the communication information comprises 
Information concerning time of departure and/or ar- 

25 rival of the transportation vehicle, and 

the route guidance section comprises a remaining 
time calculation section for calculating, if the board- 
ing point is determined as Incorrect, remaining time 
till a departure time of the transportation vehicle on 
30 which the user is to take a ride, based on the infor- 
mation concerning time of departure and/or arrival 
received by the communication section, and 

wherein, if the boarding point is determined 
as incorrect, the output section provides the cau- 
35 tlon, and outputs the remaining time calculated by 
the remaining time calculation section. 

9. The navigation apparatus according to claim 1 , 

wherein the communication Information com- 
40 prises position Information corresponding to a 
height of a level on which the base station is located 
within a structure; and 

the map information comprises map data cor- 
responding to the height of the level. 

43 

10. The navigation apparatus according to claim 1, 
wherein the output section employs at least one of 
a sound and a vibration to present to the user the 
caution information inputted from the caution gen- 

50 eration section. 

11. A navigation system comprising: 

a navigation apparatus for, when a path utilizing 
55 a ride on a transportation vehicle which is op- 

erated along a predetermined service route is 
designated for atrip between a starting location 
anda destination location, providing routeguld- 
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ance toward the destination location to enable 
a ride on the transportation vehicle; and 
a base station which is disposed In association 
with a boarding point for the transportation ve- 
hicle, 

wherein the base station transmits communi- 
cation Information comprising information concern- 
ing the boarding point to the navigation apparatus, 

wherein the navigation apparatus comprises: 

an Input section (2) to which an Instruction from 
a user is inputted; 

a position detection section (4) for detecting a 
current position; 

a map data storage section (3) for previously 
storing map information; 
a route selection section (6) for selecting a 
route to the destination location Including the 
service route of the transportation vehicle on 
which the user Is to take a ride, based on the 
instruction inputted via the input section, the 
current position detected by the position detec- 
tion section, and the map Information stored In 
the map data storage section; 
a route guidance section (8) for generating 
route guidance information for the route guid- 
ance based on the route selected by the route 
selection section, the current position detected 
by the position detection section, and the map 
information stored in the map data storage sec- 
tion; 

a communication section (7) for receiving the 
communication Information transmitted from 
the base station; 

a caution generation section (8) for generating 
caution information based on which to provide 
a caution for the user when the boarding point 
Is determined as incorrect during :he route 
guidance by the route guidance section based 
on the Information concerning the boarding 
point received by the communication section; 
and 

an output section (5) for providing a caution for 
the user based on the caution Information In- 
putted from the caution generation section . 

12. The navigation system according to claim 11 com- 
prising a plurality of said base stations disposed in 
association with different boarding points, wherein 
coverage areas of the plurality of base stations do 
not overlap one another. 

13. A navigation method for, when a path utilizing a ride 
on a transportation vehicle which is operated along 55 
a predetermined service route is designated for a 

trip between a starting location and a destination lo- 
cation, providing route guidance toward the desti- 



nation location to enable a ride on the transportation 
vehicle, 

wherein the navigation method comprises: 

an Input step of Inputting an Instruction from a 
user; 

a position detection step of detecting a current 
position; 

a route selection step of selecting a route to the 
destination location Including the service route 
of the transportation vehicle on which the user 
Is to take a ride, based on the Instruction Input- 
ted by the input step, the current position de- 
tected by the position detection step, and pre- 
viously-provided map Information; 
a route guidance step of generating route guid- 
ance Information for the route guidance based 
on the route selected by the route selection 
step, the current position detected by the posi- 
tion detection step, and the map information; 
a communication step of receiving communica- 
tion Inf ormatlon transmitted from a base station 
which is disposed in association with a board- 
ing point forthe transportation vehicle, the com- 
munication information comprising information 
concerning the boarding point; 
a caution generation step of generating caution 
information based on which to provide a caution 
for the user when the boarding point is deter- 
mined as incorrect during the route guidance 
by the route guidance step based on the infor- 
mation concerning the boarding point received 
by the communication step; and 
an output step of providing a caution forthe us- 
er based on the caution Information generated 
by the caution generation step. 

14. The navigation method according to claim 13, 
wherein the communication information comprises 
position Information concerning the boarding point, 
and 

wherein, when the boarding point is deter- 
mined as incorrect, 

the route selection step selects a new route includ- 
ing a route to a correct boarding point from the In- 
correct boarding point as a starting location, based 
on the Instruction inputted by the Input step, the map 
Information, and the position Information received 
by the communication step; 
the route guidance step generates new route guid- 
ance information based on the new route selected 
by the route selection step, the map Information, 
and the position information received by the com- 
munication step; and 

the output step provides the caution, and provides 
route guidance based on the route guidance infor- 
mation newly generated by the route guidance step . 
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15. The navigation method according to claim 13, 
wherein the communication Information comprises 
position Information concerning the boarcing point, 
and 

wherein the route guidance step refers to the 
position information received by the communication 
step, and determines the boarding point as incor- 
rect if the position Information indicates deviation 
from the selected route. 

16. The navigation method according to claim 13, 
wherein the communication Information comprises 
identification information of the boarding point, and 

wherein the route guidance step determines 
the boarding point as Incorrect if the boarding point 
Indicated by the Identification information received 
by the communication step is not a boarding point 
on the selected route. 

17. The navigation method according to claim 13, 
wherein the communication Information comprises 
Information concerning a service route of a trans- 
portation vehicle pulling into and out of the boarding 
point, and 

wherein the route guidance step determines 
the boarding point as incorrect If the service route 
Indicated by the Information concerning the service 
route received by the communication step deviates 
from the selected route. 

16. The navigation method according to claim 13, 
wherein the output step employs at least one of a 
sound and a vibration to present to the user the cau- 
tion Information generated by the caution genera- 
tion step. 

Id. A computer readable recording medium having re- 
corded thereon a program for causing a ravlgatlon 
apparatus to execute a process for, when a path uti- 
lizing a ride on a transportation vehicle which is op- 
erated along a predetermined service route Is des- 
ignated for a trip between a starting location and a 
destination location, providing route guidance to- 
ward the destination location to enable a ride on the 
transportation vehicle, 

wherein the process comprises: 

an Input step of Inputting an Instruction from a 
user; 

a position detection step of detecting a current 
position; 

a route selection step of selecting a route to the 
destination location Including the service route 
of the transportation vehicle on which the user 
is to take a ride, based on the instruction input- 
ted by the input step, the current position de- 
tected by the position detection step, and pre- 
viously-provided map Information; 



a route guidance step of generating route guid- 
ance information for the route guidance based 
on the route selected by the route selection 
step, the current position detected by the posl- 

5 tlon detection step, and the map Information; 

a communication step of receiving communica- 
tion information transmitted from a base station 
which Is disposed in association with a board- 
ing point for the transportation vehicle, the com- 

10 munlcatlon Information comprising Information 

concerning the boarding point; 
a caution generation step of generating caution 
information based on which to provide a caution 
for the user when the boarding point Is deter- 

1* mined as Incorrect during the route guidance 

by the route guidance step based on the Infor- 
mation concerning the boarding point received 
by the communication step; and 
an output step of providing a caution for the us- 

20 er based on the caution Information generated 

by the caution generation step. 

20. A program forcausing a navigation apparatus to ex- 
ecute a process for, when a path utilizing a ride on 
25 a transportation vehicle which is operated along a 
predetermined service route Is designated for a trip 
between a starting location and a destination loca- 
tion, providing route guidance toward the destina- 
tion location to enable a ride on the transportation 
30 vehicle, 

wherein the process comprises: 

an input step of inputting an Instruction from a 
user; 

35 a position detection step of detecting a current 

position; 

a route selection step of selecting a route to the 
destination location Including the service route 
of the transportation vehicle on which the user 
40 Is to take a ride, based on the Instruction Input- 

ted by the input step, the current position de- 
tected by the position detection step, and pre- 
viously-provided map information; 
a route guidance step of generating route guid- 
es ance Information for the route guidance based 
on the route selected by the route selection 
step, the current position detected by the posi- 
tion detection step, and the map Information; 
a communication step of receiving communica- 
50 tion information transmitted from a base station 
which is disposed in association with a board- 
ing point for the transportation vehicle, thecom- 
munlcatlon Information comprising information 
concerning the boarding point; 
55 a caution generation step of generating caution 
information based on which to provide a caution 
for the user when the boarding point Is deter- 
mined as Incorrect during the route guidance 
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by the route guidance step based on the Infor- 
mation concerning the boarding point received 
by the communication step; and 
an output step of providing a caution forthe us- 
er based on the caution Information generated 5 
by the caution generation step. 
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